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(54) Title: GENERAL PURPOSE DISTRIBUTED OPERATING ROOM CONTROL SYSTEM 
(57) Abstract 



The present invention pertains to 
control systems and provides a run time 
configurable control system for selecting 
and operating one of a plurality of op- 
erating room devices from a single in- 
put source, the system comprising a mas- 
ter controller (10) having a voice control 
interface (32) and a means for routing 
control signals (44). The system addi- 
tionally may include a plurality of slave 
controllers (14) to provide expandability 
of the system. The system also includes 
an output means (86) for generating mes- 
sages to the user relating to the status of 
the control system in general and the sta- 
tus of the devices connected to the control 
system. 
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GENERAL PURPOSE DISTRIBUTED OPERATING 
ROOM CONTROL SYSTEM 



BACKGROUND OF THE INVENTION 
REFERNCE TO PARENT APPLICATION 

The presently filed application is a continuation- 
in-part application of a U.S Patent Application entitled 
MULTI-FUNCTIONAL CONTROL SYSTEM AND SWITCHING INTERFACE, 
which has not yet received a serial number but was filed 
with Express Mail Number EM430171285 wich the U.S. 
Patent and Trademark Office on June 24, 1996. 



1. FIELD OF THE INVENTION 

The present invention generally relates to control 
systems. More particularly, the present invention 
relates co a control system and apparatus that allows 
multiple surgical devices to be controlled from one or 
more input devices. Even more particularly, :he present 
invention provides a run-time configurable ccncrol 
system allowing operating room component connectivity 
and control . 

2. DESCRIPTION OF RELATED ART 

Many surgical procedures are performed with 
multiple instruments. For example, some laprcscopic 
procedures are performed utilizing a robotic arm system 
produced by Computer Motion, Inc. of Goleta, California 
to hold and move an endoscope. The surgeon may also use 
a laser to cut tissue, an electrocautery device to 
cauterize the tissue, and lights to illuminate the 
surgical site. 
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^ a unique control interface for 

Each instrument has a unique 

Therefore, the surgeon must 
its operation. device . For example, the 

independently operate each device. 

or utilize a foot pedal to control the 
surgeon must utilize a to operate 

separate user interface. do ctor must 

-.^n^rt -room environment, tne uu^tj 
Into ^-;-;-^ h r e °:: w user incer£ ace. Additionally, 
"currently no taown run time configure- syste. 

controlled, the doctor has to r microphone £or 

£or one device and replace it w h m P ^ 

the other device, obviously, thi.ciea... 
associated with productivity. Additionally, the 
Telelsity of actually switchm, 
■ interfaces takes a measurable amoun. o time a 
such, extends the time that a patient is under 
anesthesia, which may add to the 

Therefore, what is needed in the art is a ge 

platform, also — "a colatically confi g ured 

Th e system ««™ ^ is needed 1S a system 

"/"^ Tfor selec"^ and operatic one of the 
" y o the attached devices, namely operate room 
devices. It is to the solution of the hereinabove 
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t-o which the present invention is 
mentioned problems to whicn cn« y 

directed . 

SUMMARY OF THE INVENTION 

in accordance with the present invention there is 
provided a control system for selecting from and 

-, T*.,, «f riP-vices in an operating room, 
controlling a plurality of devices 

the control system comprising: 

a master controller , the master controller 

C ° mPr :r ng Leans for receiving selection ~ds from * 
user wherein each selection command is associated with 
one specific device in electrical communication with the 

master controller; 

b) means for receiving control commands from a 

USer '' c) me ans for converting selection commands and 
control commands into corresponding selection signals 

and control signals; , 

d , means for routing control signals to a devic. 
specified by a selection command received by the means 

for receiving - leCt ^ aspect of the preS ent 

in accordance with a fn = «- aspect o j- 
invention, there is provided a master "poller tor 
selecting and controlling a plurality o£ devices .ach 
of tn e plurality of devices to be controlled are in 
electrical communication or in wireless communication 
with the master controller, either directly or via a 
slave controller which will be discussed in more detai! 
nereinbelow with respect to the second aspect of the 

nresent invention. 

The master controller includes means for receiving 
selection commands issued by a user. The selection 
commands available to the user are based upon the 
' devices in electrical communication with the master 
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„nt-mller may recognize those 
controller. The contro ^communication therewith 

devices that are in electric w . ^ be 

upon startup t ,e master = - q£ preferrea 

described m « - _ ic ation 
embodiment. Each de repre sented by a 

with Che master controller is r.pr 

,,ki» selection command, 
correspondingly available seleC inc l u des means 

Th e master controller ^"onally 

for r eceiv ing -----r:r t , - 1 « 

mSanS 'I! TnrrirL™ Irom a user may be included 
receiving contro_ c receiving voice 

in a voice control ^-"^^ employ a foot 
commands. The system may J^r device which 

* -i - hand held device, oi some 
P selection or control co-a„ds or inputs 

receives selection u 

indicative o £ such commands rem * ^ ' o£ . 

provides signals indicative o£ 

specific device and signals device 

/to t-he user wishes to supply to tne 
commands the user ncoItmand . These are 

specified hy a specific sele ^ 
Known, respectively, a sele ^ 
signals. If the user is using a ^ ^ 

nor- or some other input device, 
controller or some already in the form of 

utili zed as the inputs are aire y 

electrical signals as opposed to ,oi ^ ^ ^ 

Al ternatively, a ^^ J^** and to provide 
receive selection and control such 
selection and control signals mdicati 

commands. rontrolle r additionally includes means 

The master controller spec ified by a 

for routing control signals to a dev. p ^ ^ 
selection — :i: ^ d ^ _ surgerie£ and 
operate the laser, a n , . one of the devices 

contemplated as ^ system of the 

that may be operated via the se lecci-r. 
' present invention, then the user may issue 
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command indicating such. i.e. spea, the »=rd -laser or 
the words -select laser" . As such, the name of the 
device may serve as the selection cc«nd, or the 
selection command may be the combination o£ two or more 

" 0rdS Subsequent to receiving a selection command from 
the user and converting the selection command mto a 

. ■ , if necessary, the master controller 
selection signal, if necessary, 

then routes control commands, or control signals for a 
sheeted device indicative of control commands received 

L the user to the device speeded by the preceding 
se-.ecrion command. In this exemplary instance, control 
signals would be routed to the laser. Preferred 
structures for both selection commands and control 
co^nands are disclosed herein in the **^<* 
description of the preferred embodiment of the pie.ent 

inVen ld°aitionally, a controller may include means for 
ensuring that control signals indicative °* 
commands issued subsequent to the receipt of a -lectio, 
command are. in fact, valid control signals^ This - 
accomplished via a database of valid =°«rol .omm nds ^ 
and grammars that are either prestored in ^e ma - ; 

^ i„ a slave prior to or at system s^aitui.. 
are prestored in a slave pj-x^ 

which is described hereinbelow. _ 

A second aspect of the present invention is a. 
Wst one slave electrically connected to the master 
controller. Each slave controller connected to the 
master controller operates similarly to the maste. 
Controller for specific devices electrically connected 
Thereto,, additionally, the slave controllers may 
control commands directly from the user if they ai„ t.. 

■„. used as a stand alone unit. However, if they a- 

utilized as slaves then control commands are receive 
,he master controller and converted into control „ „..- 
and transmitted from the master controller to tn, ... - 
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„ fhat has the device specified by Che last 
controller that ha th r cQntroller 

select ion c— recer e y ^ ^ ^ ^ 

XTr n nv-tion to operate with a plurality of 
^ent devices without the ; a ^^-^ „ _ 

SyStem " , rnllers are connected co the master 

The slave controllers are ^ 

controller just Ixke any othex devxc 

- controller proves th ; ^ _ 
formation relating to ^ ^ generally 
connected thereto, so the mast. c . 

i« nrovided information as to exactij 
at startup, is provxaeu selection 

commands avaxlable to . rrllprs as we ll as 

v, fhp slave controlierb a=> 
connected to each o£ the sia controller, 
the devxces directly connected to cn generally 
By providing an open architectur • « ^ 

se t out hereinabove, and ^^^^ devices may be 
controller and slave control e^. a., o£ 
controlled & - a s.nale con u i X • ^ ^ ^ 
controllers. ^ ' * dif£erent control 

system wrll not will have an 

systems or interfaces, or at a ^ ^ 

easier interface to control each 

. ^ h - ha , rhe main means for 
additxonallY envisxoned tnat them ^ a 

.electing and controlling each of in 
voice recognition system whxcn wxll be 

detail hereinbelow. , n ~ lud e audio and 

Also the control system may xn.lude aua 
Also, 1-11 , lprt inq the user ...o 

video ou t P uts are ^--^ ^ 

alert the user to problems with each of the spe 

w.U as to provide status notxces as ■ ■ 
devices as well as co y 
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device(s) are available, which devices are active, as 
well as a hose of other device operation information 
which will be discussed further hereinbelow. 

For a more complete understanding of the present 
invention, reference is made to the following detaxled 
description and accompanying drawings. in the drawings, 
fiL reference characters refer to Ixke parts, xn whxch: 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a block diagram of a master controller 
in electrical co^nunxcation wxth both slave controllers 
and operating room devices xn accordance wxth the 

oresent invention; 

Figure 2 is a block diagram of the voxce control 
interface in accordance with the present invention; 

Figure 3 is a schematic of the voice control 
interface card xn accordance wxth the present invention; 
Figure 4 is a schematic diagram of a master 

■ h u t hP oresent invention; 
controller in accordance wxth a the pres „ rammar 
Figure 5 is an exemplary tree diagram of a grammax 
for operating a device in accordance with the present 
invention. 

DEg^RiPjriQN__OF. — THE — PJRJ!FJ2R_RED EMBQPJCMENJTS 

..u t-Ha nrpsent invention, there is 
In accordance with the present 

shown in Figure 1 an operating room control system, 
generally at 10, in accordance with the present 
invention.. The operating room control system, or 
control system 10, generally comprises 

controller 12, which xs preferably attached to at le.st 
one slave controller 14. Although the exemplary 
preferred embodiment is shown as having both a masto, 
controller 12 and at least one slave controller 14 ., 
electrical communication therewith, the control sy„ -, 



WO 99/21165 



-8- 



PCTAJS97/18687 



10 may be implemented wit, on ly a .aster controller 12 

as wiU be described electrically conne cted 

The master controller 12 is Dluralit;y of 

^ ■ =l»<-trical communication with a plurality 

cT^c =i device - 

:: M ::icatio n s ^ „«* r — - f ter 12 , 

transmitters and receivers on «=h of ^ ^ 
slaves 14, and devices 16. s oper ation of 

may be at least one slave controller 14 P ^ 

which will be -scribed -re n o ^ ^ ^ 

are intended to be electrically ^ 
controller 12, either directly or via the a 
sl ave controller 14 include devices that 

£ound in an 0P--- g 7™ n e : ample , Erectly 

F or purposes of «°-^^ 12 in Figure L i s an 
oonnected to the maste, -«»^^ ^ ^ ^ 
electrocautery device 10. produced by 

and manipulate an endoscopy - »^ ^ under 
Computer Motion of Goleta^ C for ^ ^ 

t he tradename AESOP is ^-trically ^ ^ 

ma ster contr oiler » v ia «. o« ^ ^ ^ with 

r:°air coroner 12 via a - » 

u ulA on an insufflator ^ a 
operating room table 22, an envisi oned 

^"""^rerrrciriroorrriirdevice utilised in an 
Cat^orenvirlnment may be ^J^^ 
controller 12 either directly or via one 

one slave controllers li. con£ i g ured to provide a 

The master controller 12 is co a , o „ ric! ,i, v 

• interface for each of the devices electro 

main user interface t ^ manipular ., , ha 

connected thereto. As such a ^. di:< ..., 

operating room environment « - ' „ : .. 

fashion. Currently, eacn aev 



WO 99/21 165 



-9- 



PCT/US97/18687 



4-^ ; n ^ pr face The proximity of the 
includes a separate muertace. h> 

Iter to each interface retires a substantial — 
o£ — either on the part of the doctor or a nurse 
co effectuate changes required by the doctor during a 

slightly, then a nurse currently has to 
lighting system of the operating room and dim the 
ights It would be highly advantageous for the doctor 
9 be able to control such changes directly to *eep 
movement in the operating room to a ^~Vc7ol°7 
sterility, and because direct control by the doctor or 
.I operate room environment and the -vrces ne o she 
using ensures the highest degree of safety v.ith the 
smallest amount of error due to mis—ication between 
Teople ,n the operating room. Minimization o movement 
L L operating room environment is additionally 
advantageous to reduce the risk of contamination of 
specif" sterile instruments, as well as the operative 

site itself. master 
to effectuate such a control system 10, the master 

controller 12 generally comprises a voice control 

interface (VCD 32. The VCI 32 includes means 28 for 

receiving selection commands from a user wherein each 

lion command is associated with one specific device 

in electrical communication with the master controller 

!•> This is accomplished by providing the master 

concroller 12 a list of the devices that are in 

electrical communication therewith upon start-up o E 

control system 10. The process and hardware for 

providing the master controller 12 with such - list v..l. 

be described hereinbelow. 

o The VCI 32 additionally 
As shown in Figure 2, The vex 

~ ™ for reviving control commands f-om a 
comprises means 30 tor rec.ivny 

in the preferred embodiment, both the means 
user. In tne P^ 1 - 6 - 1 - , 

■ Hna select--, commands and the means 30 . l 
for receiving sei^^- - - - i 
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the analog speech into a digital P 

_ ■*-/->, y- -^8 for converting tne uiy 
a feature extractor 38 representation that is 

representation to a digit ^ compa ring the 

suited for decoding, and a decoae n of 

fhe transformed digital repi^ 
features of the era saved user . mo dels 41 to 

the speech to a set received at the microphone 

determine whether the speech^ ^ ^ ^ 

other speech uo be ig de excra neous. noise, 

Such "other speech" would ^ person in the 

speech between the ^or n - ; ^ ^ 

operating suite, as well as speec 

the operating suite in genera . employe d in the 

Feature extractors, such as t 

a re well known m the art 
Present invention, are w ferab i y generated 

recognition. Feature utili , inQ techniques such as 

bY the feature extractor 38 ucuui g 

^- linear prediction. It is 
Mel-Cepstrum, oi lmea i we ll-known and are 

appreciated that sue, t« . ; « 

employed in the '"^^"receive* by the VCI 32. 

vectors that "P^j^ so£ „ are is al so available 
Additionally- voice * 

th at provides -tractors though a 

set out in the -esent^PPl, at « ^ ^ ^ 
specific implementation is P^ ^ ^ ^ inclusion o£ a 
recognition, it may be carrie purc hased from 

— - i :\rrr::-e\r s un-the ™« 

a vendor such as Great- or 

BLASTER, Dragon Dictate p Hassach usetts, each 
VOICE PAD Produced ^ "^1 ^cognition 
of these companies produce front 
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The decoder 40 utilizes the information produced by 
the feature extractor 38, by matching the stored user 
models 41 to the output of the feature extractor 38 
utilizing a well-Known method, such as a Hidden Markov 
"odeing One Hidden Markov Model (HMM) is created tor 
each phoneme. The HMMs are trained to identify their 
respective phonemes given the Mel-Cepstrum output from 

_ r , or ,o The use of Hidden Markov 
t-he feature extractor 3»- J- rifc! 

the reauu Generally well known. 

Models for voice recognition is general y 

The stored user models 41 used by the decoder 40 
may be placed in a memory 44 associated with the VCI 

. , • Finnre 3 such a memory 44 may 
itself. AS depicted ^«^- 46 as an „ a PRO „ 
be incorporated onto a VCI Doara 

or some other programmable memory storage device 
However, it is preferable to store the models on 
transportable memory device «. such as a disk^ 
transportable storage medium or the like. It is even 
more preferable that the transportable memory , device be 
a PCMCIA format card 48 as data transfer times aie 
reduced and the ruggedness of the system is increased. 
P MCIA format cards retain data better than f oppy 
disks . Additionally, the configuration of currently 
produced PCMCIA cards allows for additional program data 
To 1e stored on the PCMCIA format card and downloaded 
into the master controller 12 when system changes are 
made (i.e. upgrades to the system software .«.) . 
Therefore, the use of such a PCMCIA form factor card 
preferable in the control system 10 of the present 

"^ure 3 depicts, in more detail, the VCI 32. Once 
the user's speech has been digitized at the A/D 
converter 36, it is fed to the feature extractor 33. 
The feature extractor 38 functions as set out 
hereinabove. In more detail, the feature extractor 8 
converts the digitized signal into a -presentation .hat 
is suitable for decoding (e.g. Mel-Cepstrum,. This 
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, ^ riprnder 40 which 

compares the represen 44 which 

OYtractor 3 8 to the models stored on 
extractor memory 44 may be 

contains the user models 41 i from 

41 via a downloading process 
applied the models 41 ™* models s tored 

the transportable memory ™ 45 „ hlch is thB 

in the memory 44 constitute a lexico . ^ 

enti re set of valid -enunciations, or ^all ^ ^ 

W ° rdS Ts on a ransportahle data storaae med 1U m 

lexicon i stored on subcra cted from 

41 , the lexicon may be addeo t connecc ea to 

aependin, upon the devices ^ i£ _ 

the master controller 1 subseq uent to the 

equipment is purchased at . da ^ 

purchase of the master controller 1. t 

be added to *^"* f t ;l — th. words 
acquisition ^^-^^^ an d they are used to 
that are to be added to th transportable memory 
update the user models 41 on tne 

45 ' Host preferable to the implementat ion o£ the 
present system 10. there is provided one «««r 
stroller 12 and at -ast one -ve 1 controlle.^ 
such a — —n^n i h wiU * ^ ^ 

oetail ^f^^'^^. all speech received at 
12 receives a selectio selection 
the VCI 32 of the master 12 that is n 

Hrl is fed to the feature extractor of the 
command is tea a 
appropriately attached slave 14 

plurality of dev ice. . « b . « £ ^ ^ ^ 

dif£e rent ^"""^^ be douT aoaded into the 
controller does ^ contains che le xicon of 

master 12. The master 12 ^ tQ the syste m 10 

m rr le"^^™^ «* 

tLI lre Erectly attached to the master 12 as opposea 
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to being attached to a slave 14 which is, in turn, 

attached to the master 12 . 

All the other controllers, which for purposes 

herein, are referred to as slaves 14, include the 
lexicon for the devices that are directly connected 
thereto. For example, in Figure 1, one slave xnciudes 
the lexxcon for the control commands and the select 
commands for a robotxc arm and an operate .ab^ Th- 
way, that controller can have a mxcrophone plugged into 
the VCI which is included in the unit and xt may serve 
as a solo unit. Or, depending upon the conf xguratxon of 

control system 10, it may actually server as a 
mas ter. The entire system 10 is configurable at startup 

_ • nanHfl hle Every controller preterably 

and as such is expandable. tveiy 

includes a VCI. 

The decoder 40 additionally contains a language 
nodal. This term is well-known on the art and will be 
explained further hereinbelow. In essence, certain 
words may be validly said in certain orders. The 
language model is implemented by developing a network 
representing all the valid possibilities of word 
combinations and decoding the extracted vectors along 
each oath in the network . whichever path has the 
highest probability of matching the incoming speech, the 
information associated with that path is selected by the 
decoder 40. It is to additionally be appreciated that 
to carry out the present invention, a silence path is 
available and an unrecognized command path is provided 
as well. As such, even though a user speaks, if valid 

- D CUQ rpm 10 will not respond, 
commands are not gxven, the system 10 w 

Figure 5 sets out one exemplary language model fox 
the proper operation of the robotxc arm 20. Such 
language models are developed for each device xn 
electrical communxcat ion with the master controller 1, . 
Once aoaxn, a device may be in wireless communxcat xon 
• with the master controller 12. It is preferable to 
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scor e the language models for each device in their 

, ft nrrnller For example, if a device 
vocnprtive controller . ^ 

P ro a slave 14 then the control 

Hi-rectlv connected to a sxavc 

ianguage used to control the 

scor ed in the ^ s f e ; i2 \ hen the con troi language 
connected to the mastei „, asC =r 12. It is to 

— 1 is in :T::rr l:^ - — - 

be appreciated that the posslb le devices 

stored in the master 12 for a.l P 
ch at may be directs conn. jcted « > tne »• -^^ 
opposed to being connected to. si . _ ^ 
Spending upon w -t devices c ..--^ ^ ^ ^ 

at any given time. » „ oc conne cted, the 

connected devices. I£ a devi not 
syst em will recognize this upon Thi . 
attempt to access the device as - ^ " 
wil l be discussed in moie detar n 

I£ a device is connected dn.ctl/ 

,, then ic is preferable to store the 

controller^, then l either in tne 

language model for controlUng th ■ 

tfcI itself, or in the "-spo tabl^ * ut hereirib elo„ 
advantages of thi. ~ n£l9urati ™4 1 ; ontrol sys tem 10. 

directly connected t th r ter o 12 r , 

"rc 0 r:: ^ = : /:f:L — rrr on 

The packet includes the ^ ic operatlon , 

operated, a code "presenting tn ^ ^ 

and a checKsum to ensuie that as ^ ^ 
t-^n^ferred over various busses, ui 

transferred inform ation packaging is *eil- 

become corrupted. Sucn hereinabove 

< ^ cnprif ic oacKage ^ 
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plurality of medical devices. Data checking using a 
checksum is also well-known in the art. 

The decoder 40, upon decoding a valid select xon 
command, activates the address of the device which has 
been stored in a lookup table and is related to the 
device. This is accomplished as follows. At startup 
every controller, whether the master 12 or a slave 14 
knows the addresses of its communication ports. It 
sends a query to each communicat xon port to see if a 
device is connected thereto. If so, an adapter 
connected to the device specifies tne name of the devxce 
and an indication that it is functioning properly »uch 
adapters are well known in the electrxcal arts and a. 
such will not be further discussed nerexn. Every sla e 
controller establishes a lookup table of addresses and 
associated device codes or names. The device codes or 
names are transmitted to the master 12 wh.cn xncludes 
all the devices- and the correspondxng address of the 
port to whxch the associated slave controller xs 
connected to the master 12. - 

The addresses of all devices available are 
initially stored in a memory associated wxth the VCI 
such that a multiplexer may be used to activate a 
specific address or make that address accessxble^ ... 
this fashion, once the master 12 receives a valxd 
selection command, which it is able to identify, 
routes all the control commands to the VCI of the 
appropriate slave controller in the case where the 
device selected is connected to a slave controller, 
the selected device xs connected directly to the master 
12 then the control commands are fed through the aecoo, 
40 of the master 12 and the control information packer, 
is produced and sent to the device via the centra., ^ 
processor 44 of the master 12. In this fashion, tr- 
of a slave is fed control signals and processes 
signals as though they were received from the A/, 



c then 



7 f 
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converter, which i. ^^1^:1:1;^. ana 
that master, can. xn turn ^.^ 

theret °* „. • ,0 the VCI 32, the master controller 12 
In addition to the vli 

o.nc 42 for routing control signals to a 
comprises - n ,42 cQnmand rece ived at the 

device specified by as cont roller 12 

VCI 32- Figure 4 depict, - devices 
having one slave controller 14 a 
• electrical communication therewith. 

m electrical as the means 42 

controller includes the VCI 32 a ^ ^ 

for routing control signa Once 
extracted and decoded into h « • ^ 

or a ^ — - -- rocessor 44 of the master 
transmitted to tn« 

^tnTh'prererre. em^rment. ^ ^"n^ 
routin, control sisals i, h f eans J2 

«— ~ <^^z rrr/sa^e 

£or routing is essl f" a * sses fo r each device and 
and has a memory of the o£ eommmicacl c n 

-.a he i. —icatxon with^ memo^ ^ 

A9 for routing, taKes li«= 
Th e means 42 tor ro information is 

to be sent to a slave , ^ 

:i — : - -r cion co ; " 

desl rea one o £ the « o _ 
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This procedure is embedded in the software and such a 
procedure is well-known in the art. 

in Fiaure 4, an electrocautery device 
For example, xn r igure <± , 

18 transmits an address to the master controller 12. 
The address is received at a one of a plurality of 
communication ports 46. the address is saved in the 
memory along with the associated communication port 
number. It is to be appreciated that the valid 
selection commands are stored on the transportable 
memory. For devices directly connected to the master, 

the language model may be stored in a memory m the 

master 12 or in the transportable memory. 

models are stored in associated slaves for devices tha. 

.. J f~ a slave 14 In this fashion, 
are directly connected to a slave 14- 

upon startup, the master!2 knows ail devices that are 
connected to the system, as each slave sends to the 
master the addresses of each device and the name .i.e. 
coded phonemes that constitute the device, of the 
device The names of the devices are uploaded into the 
master so that the validity of selection commands may 
take place in the master 12. However, language models 
for the validity of control commands are not transmitted 
to the master 12 as this would take much time and slow 
the control system 10 down. Therefore, the master 
controller 12 actually contains a subset of the grammar 
necessary to operate the devices in connection 
therewith, but that language model is limited to only 
the device names. The information regarding valid 
sequences of control commands U.e. their control 
language model) is stored on each slave controller to 
which they are connected. Of course, if the device 

<_ j t-ho madter then the language 
is directly connected to the masta , 

n macrpr 12 as described 

model is stored at the master 

hereinabove. _ 

The control system 10 in accordance with the 
present invention provides a way to configure and 
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reconfigure an operating roo, in a ™ry <*£™- 
AddiC ionally, it is to be apprecra ted that the system 
provides an intuitive interface whereby a user 
select a device to control and then subsequent!, control 
cnat Lvice. The systen, chec.s tc ensure that concro! 
co^ands received for a specific device «« 

.ddrtionally, the system 10 requires the 1 
of adapters 52 placed intermediate a specrf « one o th- 
plu rality of ^respective 

tl: t: ml™ ^ - - <- 

device, and translate control signals sent ro. the 
controller to which they are = ^ ^ey are 
understood by the particular aa, construcced and are 

; :r-;:;.":',r. ~."::r::: — 

i ~« itself There is substantial advantage to 
devices 16 "self fche devices 16 as then the 

^arel^rrrpecific one o £ the plurality of 

communication ports 46. 

If new devices are added to the system, or 

„ ~ ..«• >»■ *™: " 

_ „ Th ;c is accomplished oy 
Hi ^assemble the master. This ^ 

fncorporating a serial interface on the PCMCIA for.. 
Tard - such, the central processor 44 additional _ 
checks upon startup whether there is a system „ M r„ .- 
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be made by checking the data being supplied by the 
PCMCIA format card. Checking the activity of a serial 
interface is well known, however it is not heretofore 
known to incorporate a serial interface on a single 
PCMCIA format card. Therefore, the combination is seen 
to be novel. Additionally, it is heretofore not known 
to incorporate voice models on such a PCMCIA format 

' Each of Che at least one slave 14 is substantially 
similar to the master controller 12. And, each of the 
plurality of slaves 14 may include the full vci so that 
each slave 14 can operate as a master. Alternative y. 
although not preferred, the slaves may not include the 
feature extractor, and only contain a subset of the 
language model U.e. control commands, relating to the 
operation of each specific device. Thxs is all that ma, 
be necessary in the slave because the slave receives 
from the master controller the specific address a 
command is to be sent and that it i. in fact a command^ 
Therefore, the slave only needs to check to ensure that 
it is a valid command for the specific device. In this 
fashion, devices may be directly connected to the 
master, or they may be connected to a slave which is 
communication with the master 12. 

Finally, the system 10 may include output means 
including a video monitor 86 and a speaker 88 The 
speaker may be incorporated into the VCI 32 via a LVA 
converter 90 such that the system may communicate to 
user any errors committed by the user in operating or 
selecting a specific device. Additionally, the output 

•^^o -vc:fpm errors or the malfunction 
means may communicate system error 

of a specific device. Such information is included in 
each specific adapter and is specific to the device 
attached to the adapter. It is to be appreciated the. 
such communications would be transmitted to the maste, 
where they would be either auditorial* or visually 
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a rnntroller in accordance with 

:::::: n^, ::: « - or . 

a S is -screed in - -ten t app rcatron 

well-known controllers incre ase the safety 

such a system can reduce costs ana 

of surgical procedures. en r 
+ain p X emplary embodiments of the presen. 
While certain exempic^y 

— — — ri:" ^r^t ^ 

accompanying drawings, it is to 

-i 1 iinerr^M ve ot ana iiul. 
embodiments are merely illustrative 

• • rhe broad invention, and that tnis 

restrictive on the broaa specific constructions 

oth er modifications may occur to thos 
skilled in the art. As such, what rs farmed 
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CLAIMS 



! a control system for selecting from and 
controlling a plurality of devices in an operating room, 
the control system comprising: 

a master controller , the master controller 

means for receiving selection commands 



comprising : 



a) mcaxi^ ^-w- - 

from a user wherein each selection command i. assorted 
with a device in electrical communication with tne 

maqter controller; 

b) means for receiving control commands from 



a user; 



c) means for converting selection commands 
and control commands into corresponding selection 
signals and control signals; 

d) means for routing control sxgnals to a 
device specified by a selection command received by the 
m eans for receiving selection commands, the means for 
routing control signals additionally comprising means 
for receiving selection signals. 

2 The control system of Claim 1 further 
including at least one slave controller in electrical 
communication with the master controller. 

3. The control system of claim 1 wherein the 

master further comprises: 

a) a microphone configured to receive voice 

commands; • 

o) an A/D converter configured to convert voice 

commands into digital representations thereof; 

c) a feature extractor electrically connected uo 
and in communication with the A/D converter; 

d , a decoder in electrical communication wi.n .he 
feature extractor, the decoder configured to generate 
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information packages indicative of control commands 
received at the feature extractor; 

e) a memory in electrical communicat ion with the 
decoder wherein the memory contains user models 
indicative of specific words that are used to control 

the system; 

f) a central processor comprising: 

1) means for routing information generated 
by the decoder to a specifically addressed device; 

2) a memory containing addresses for each 
medical device in electrical communication with the 
master controller . 

4. The system of claim 3 wherein the master 
controller includes a PCMCIA card interface. 

5 The system of Claim 4 wherein user models are 
contained on a PCMCIA card that may be inserted into the 
PCMCIA card interface. 

m^im o wherein the slave 

6 The system or Claim z wiiwi 

controller comprises means for modeling the sequence of 

valid commands. 

^■p riTini fi further including a 

7 The system or Claim o luj-uh- 

plurality of adapters corresponding to the number of 
devices in electrical communication with the master 
controller, wherein each adapter has an associated 
address and means for converting control signals into 
signals recognized by each specific device. 

8. The system of Claim 1 wherein the plurality of 
devices comprises medical devices. 

9 The system of Claim 3 wherein the master 
controller comprises removable storage media. 
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